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(54) SOLDERING DEVICE 

(57)Abstract: 

PURPOSE: To increase the insulation resistance for a 
soldered part by sufficiently drying a flux. 
CONSTITUTION: A fluxer 3 which is a flux applying 
section, preheater 4 which is a preheating section, a 
solder bath 5, and a cooling fan 7 which is a cooling 
section, are arranged in this order in the main body 1 of 
a soldering device and, in addition, a heater 6 which is a 
drying means is provided between the bath 5 and the fan 
7. The heater 6 can be positioned after the fan 7, or a 
heating furnace can be used independently as a drying 
means. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Soldering equipment characterized by allotting the desiccation means after a solder tub 
in the soldering equipment with which it comes to allot the fluxing section, the preheating 
section, a solder tub, and the cooling section to this order. 

[Claim 2] Soldering equipment according to claim 1 characterized by allotting the desiccation 
means between a solder tub and the cooling section. 

[Claim 3] Soldering equipment according to claim 1 characterized by allotting the desiccation 
means after the cooling section. 

[Claim 4] Soldering equipment according to claim 1 characterized by forming the heating furnace 
independently as a desiccation means after the cooling section. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the soldering equipment used in case insertion 

components etc. are carried in a printed wired board etc. with soldering. 

[0002] 

[Description of the Prior Art] He carries various electronic parts etc. with soldering on the wiring 
circuit pattern printed by the substrate, and is trying to incorporate these components all over a 
wiring circuit in the printed wired board included in various electronic equipment. 
[0003] And the following soldering equipments are mentioned as equipment which solders 
components as mentioned above. As the above-mentioned soldering equipment is shown in 
drawing 9 , the conveyor 103 for conveying a substrate to the body 101 interior shown with the 
alternate long and short dash line in drawing is arranged on the longitudinal direction of the 
above-mentioned body 101, and it comes to allot the cell sir 104 which is the fluxing section, the 
preheater 105 which is the preheating section, the solder tub 106, and the cooling fan 107 which 
is the cooling section one by one in the conveyance direction of the conveyor 103 shown by the 
drawing Nakaya mark m of the lower part of the above-mentioned conveyor 103. 
[0004] In addition, opening 102 and opening which is not illustrated in the location which 
counters this are prepared in 1 principal-plane 101a of the longitudinal direction of the above- 
mentioned body 101, and this at the principal plane which carries out phase opposite and which 
is not illustrated, respectively, and he moves a conveyor 103 from body 101 this side to the back 
through this opening 102 and opening which is not illustrated, and is trying to convey a substrate. 

[0005] In soldering with the above-mentioned soldering equipment, it arranges the substrate with 
which insertion components were inserted in the position so that a soldering side may turn into 
an inferior surface of tongue on a conveyor 1 03. And a substrate is conveyed on the cell sir 1 04 
by conveyor 103, and flux is applied to the soldering side of a substrate. At this time, flux is 
applied to a substrate by making it a substrate touch the flux make flux foam, has usually 
spouted in the above-mentioned cell sir 104, and had spurted out. 

[0006] Next, a substrate is conveyed on a preheater 105 and the solvent of the flux of a 
soldering side is volatilized. 

[0007] Then, a substrate is conveyed on the solder tub 106 and it solders by applying solder to a 
soldering side. At this time, it is soldering to the solder has sent out solder and had usually 
spurted out in the above-mentioned solder tub 106 by applying solder by making it a substrate 
touch. That is, flow soldering is performed. 

[0008] And after soldering, a substrate is immediately conveyed on a cooling fan 107, a soldering 
part, components, etc. are cooled, and soldering of the components to a substrate is ended. 
[0009] 

[Problem(s) to be Solved by the Invention] By the way, in the above-mentioned soldering 
equipment, in order to contact a substrate to the flux make foam and had spurted out and to 
apply flux to a substrate, spreading is performed all over the soldering side of a substrate, and 
the crevice of a substrate tends to be covered with flux, and the coverage tends to become 
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excessive. 

[0010] Moreover, when soldering using the above-mentioned soldering equipment, in order to 
shorten time amount which soldering takes and to raise productivity, heating time by the 
preheater 105 from which whenever [ stoving temperature ] becomes about 100 degrees C is 
made into about 45 seconds, and time amount which arranges a substrate on the solder tub 106 
from which whenever [ stoving temperature ] becomes about 200 degrees C is made into about 
5 seconds. 

[001 1] Therefore, in the above-mentioned soldering equipment, since the heating time by that 
the coverage of flux tends to become excessive and the elevated temperature is short, 
desiccation of the solvent in flux may be inadequate and the insulation of the soldering part 
formed may be spoiled. 

[0012] this invention person etc. conducted the following experiments that the above-mentioned 
phenomenon should be checked. That is, it soldered with the above soldering equipments to the 
substrate, and the insulation resistance of the soldering part of the above-mentioned substrate 
was measured. 

[0013] As a substrate, as shown in dra wing 10 , a pattern 108 has the so-called comb type of 
configuration, and used TYPE2 shown in JIS-Z -3197. In addition, the pitch of the pattern 108 of 
the above-mentioned substrate was set to 0.635mm, the conductor width was set to 0.318mm, 
conductor spacing was set to 0.318m, and heavy cost could be 15.75mm. 
[0014] Moreover, the flux A with comparatively much solid content and the flux B with 
comparatively little solid content were prepared as flux. 

[0015] And the soldered sample was manufactured and this was made into the sample 1, after 
applying Flux A within above-mentioned soldering equipment to the above-mentioned substrate 
and carrying out a preheating by the preheater on 100 degrees C and the conditions for 5 
minutes. Moreover, the sample which used Flux B instead of Flux A was also manufactured, and 
this was made into the sample 2. In addition, it prepared a sample 1 and all three samples 2 at a 
time. 

[0016] Then, the insulation resistance of the soldering part of each above-mentioned samples 1 
and 2 was measured under conditions of the temperature of 25 degrees C, and 75% of humidity 
RH. That is, insulation resistance was measured, having applied the electrical potential difference 
between terminal area 108a of the substrate of the configuration shown in drawin g 10 , and 108b. 

[0017] Furthermore, the ambient temperature of the above-mentioned samples 1 and 2 was 
raised to 100 degrees C, and the insulation resistance at the time of cooling to a room 
temperature was also measured. 

[0018] The result of a sample 1 is shown in drawing 1 1 , and the result of a sample 2 is shown in 
drawing 12 . In addition, the axis of abscissa in drawing shows time amount, and the axis of 
ordinate in drawing shows an insulation resistance value and temperature for drawing 1 1 and 
drawing 12 . Furthermore, the two-dot chain line in drawing shows change of ambient 
temperature, and, as for the drawing solid line, the alternate long and short dash line, and the 
broken line, drawin g 1 1 and drawing 12 show the insulation resistance value change of each 
sample. 

[0019] In the sample 1 using these results to the flux A, early insulation resistance is about 
101 1 ohms. The insulation resistance at the time of carrying out a temperature up and cooling to 
100 degrees C, is set to about 1014ohms, and it is changing a lot. In the sample 2 using Flux B, 
early insulation resistance was about 1014ohms, the insulation resistance at the time of carrying 
out a temperature up and cooling to 100 degrees C, is also about 1014ohms, and it was checked 
that it is changeless. 

[0020] This is considered to be based on the following reasons. That is, it is thought that the 
insulation resistance value of Flux A of the sample 1 using this improved since the solvent in flux 
did not fully volatilize even if there was comparatively much solid content and it performed the 
preheating of 100 degrees C, 5 minutes, and long duration, but the solvent which remained by 
carrying out a temperature up to 100 degrees C volatilized. On the other hand, it is thought that 
Flux B has comparatively little solid content, and change does not produce it in the insulation 
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resistance value of the sample 2 using this [ before and after carrying out a temperature up ] 
since the solvent in flux fully volatilized by the preheating. 

[0021] Spoiling the insulation of the soldering part formed from these results as desiccation of 
flux is inadequate was checked. 

[0022] Then, this invention is proposed in view of the conventional actual condition, is fully 
drying flux, and aims at offering the soldering equipment which makes it possible to make 
insulation resistance of a soldering part high. 
[0023] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention 
is characterized by allotting the desiccation means after a solder tub in the soldering equipment 
with which it comes to allot the fluxing section, the preheating section, a solder tub, and the 
cooling section to this order. 

[0024] Moreover, in the soldering equipment of this invention, desiccation of flux is made into a 
positive thing, that the insulation of a soldering part should be secured, or it allots a desiccation 
means between a solder tub and the cooling section, after the cooling section, a heating means 
may be allotted and a heating furnace may be further formed independently as a desiccation 
means. 
[0025] 

[Function] In the soldering equipment with which it comes to allot the fluxing section, the 
preheating section, a solder tub, and the cooling section to this order, since the desiccation 
means is allotted after the solder tub, desiccation of flux is fully made and, as for this invention, 
the insulation resistance of a soldering part increases. 
[0026] 

[Example] It explains to a detail, referring to a drawing hereafter about the concrete example 
which applied this invention. 

[0027] It comes to be allotted to this order the cell sir 3 which is the flux solution spreading 
section, the preheater 4 which is the preheating section, a solder tub 5, the heater 6 which are a 
desiccation means, and the cooling fan 7 which are the cooling section in the conveyance 
direction of the conveyor 2 which the soldering equipment of this example is arranged on the 
longitudinal direction of the above-mentioned body 1 , and the conveyor 2 for conveying a 
substrate 9 to the body 1 interior shows it by the drawing Nakaya mark M of the lower part of 
the above-mentioned conveyor 2 as shown in d rawin g 1 . 

[0028] In soldering with the above-mentioned soldering equipment, it arranges the substrate 9 
with which the insertion components 8 were inserted in the position so that soldering side 9a 
may become an inferior surface of tongue on a conveyor 2. 

[0029] And a substrate 9 is conveyed on the cell sir 3 by conveyor 2, and a flux solution is 
applied to soldering side 9a of a substrate 9. 

[0030] That is, it is made as [ spurt / the above-mentioned cell sir 3 is mainly constituted by the 
foaming tubing 12 currently made as / send / the flux tub 10 with which the flux solution 1 1 was 
filled up into the interior is matched for the flux tub 10 interior with the end, and / air /, make 
the flux solution 1 1 foam by sending in air from the above-mentioned foaming tubing 12, as 
shown in drawing 2 , and ]. Therefore, when it allots so that the flux solution 1 1 and substrate 9 
which had had spurted [ 9 ] out on the above-mentioned cell sir 3 may touch, the flux solution 
1 1 had spurted out will adhere to soldering side 9a of a substrate 9, and the flux solution 1 1 will 
be applied. 

[0031] In addition, in the above-mentioned cell sir 3, the foaming tubing 12 is connected with the 
air supply section which it is pulled out by even the flux tub 10 exterior and is not illustrated, and 
the regulator valve 13 which regulates the flow rate of air is allotted to the halfway section. 
Furthermore, the regulation plate 14 which the flux solution 1 1 spouts and regulates a raising 
location is formed near the flux solution 11 oil level of the flux tub 10. The sensor 17 which the 
flux feed zone 15 and supply pipe 16 which supply the flux solution 1 1 to the flux tub 10 are 
formed in the flux tub 10 exterior further again, and the end 17a is allotted in the flux solution 1 1 
in the flux tub 10, and senses the amount of the flux solution 1 1 is arranged. And it is made as 
[ supply / from the flux feed zone 15 / by the signal from this sensor 17 / the flux solution 1 1 ]. 
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[0032] Next a substrate 9 is conveyed on a preheater 4 and the solvent in the flux solution 1 1 
of soldering side 9a is volatilized. That is, as shown in drawing 3 , when it conveys in the 
direction shown by the drawing Nakaya mark M by conveyor which does not illustrate a 
substrate 9 on the heater 18 of a preheater 4, sequential desiccation of the flux solution 1 1 of 
soldering side 9a of a substrate 9 will be carried out in the conveyance direction, and flux 12 will 
be formed in soldering side 9a of a substrate 9 as shown in drawing 4 . In addition, the 
thermoregulator 19 is connected to the above-mentioned heater 18, and it is made that the 
temperature control of a heater 18 is possible. And temperature of a preheater 4 is made 
desirable [ considering as about 100 degrees C ] at this time. 

[0033] Then, a substrate 9 is conveyed on the solder tub 5, and it solders by applying solder to 
soldering side 9a. That is, as shown in drawing 5 , the solder restoration tub 21 with which the 
solder 20 which constitutes the solder tub 5 is filled up has the jet motor 22 inside, and is made 
as it is possible to have spurted [ 20 ] out in the direction of an oil level by the above-mentioned 
jet motor 22 as the drawing Nakaya mark P shows. Therefore, if it conveys so that a substrate 9 
and the solder 20 had spurted out may touch in the direction shown by the drawing Nakaya mark 
M by conveyor which does not illustrate a substrate 9 on the above-mentioned solder 
restoration tub 21, sequential adhesion spreading of the solder 20 will be carried out in the 
conveyance direction at soldering side 9a of a substrate 9, and soldering will be made. 
[0034] In addition, the nozzle 23 which solder 20 spouts to the solder restoration tub 21, and 
regulates the direction of raising is formed at this time. Furthermore, the heater and 
thermoregulator which are not illustrated are formed in the exterior of the solder tub 21, it is 
made that adjustment of the temperature of the solder 20 in the solder restoration tub 21 is 
possible, and temperature of the above-mentioned solder 20 is made desirable [ considering as 
about 245 degrees C ]. 

[0035] And the heater 6 which is a desiccation means performs 100 degrees C and stoving 
processing for about 5 minutes to the substrate 9 with which the above-mentioned soldering 
was made especially in the soldering equipment of this example again. Consequently, though the 
solvent remains in the flux 12 formed in the substrate 9, the above-mentioned solvent volatilizes 
with the heat of a heater 6, flux 12 dries completely, and the insulation resistance of a soldering 
part becomes high. 

[0036] Then, the soldered substrate 9 is conveyed on a cooling fan 7, a soldering part and 
insertion components 8 grade are cooled, and soldering of the insertion components 8 grade to a 
substrate 9 is ended. That is, as shown in drawing 6 , a substrate 9 is conveyed on the cooling 
fan 7 which has propeller 7a, and if a wind is generated upward by rotation of propeller 7a as the 
drawing Nakaya mark W shows, the solder 20 and the insertion components 8 of soldering side 
9a of a substrate 9 will be cooled. 

[0037] If it solders with the soldering equipment of this example, in order to perform stoving 
processing after soldering, the solvent which remains in flux at the time of soldering volatilizes 
completely by the above-mentioned stoving processing, the insulation resistance of a soldering 
part becomes high and insulating dependability also becomes high. 

[0038] In the example of above-mentioned soldering equipment, although the heater 6 was 
arranged between the solder tub 5 and the cooling fan 7 Instead of arranging a heater 6 between 
the solder tub 5 and a cooling fan 7 in the soldering equipment which has the same configuration 
as the above-mentioned example, as shown in drawing 7 It is made to allot after a cooling fan 7, 
and after lowering the temperature of a substrate 9 to about 1 00 degrees C with a cooling fan 7, 
stoving processing may be carried out on 100 degrees C and the conditions for about 5 minutes. 
[0039] Also in such soldering equipment, in order to perform stoving processing after cooling, the 
solvent which remains in flux at the time of soldering and cooling volatilizes completely by the 
above-mentioned stoving processing, the insulation resistance of a soldering part becomes high 
and insulating dependability also becomes high. 

[0040] Furthermore, as shown in drawing 8 , after making it allot the drying furnace which has a 
heater 6 and which is not illustrated to the exterior of a body 1 and lowering the temperature of 
a substrate 9 to it to about 100 degrees C with a cooling fan 7 in the soldering equipment which 
has the same configuration as the above-mentioned example instead of forming a heater 6 in a 
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body 1, stoving processing may be carried out on 100 degrees C and the conditions for about 5 
minutes. 

[0041] Also in such soldering equipment in order to perform stoving processing after cooling, the 
solvent which remains in flux at the time of soldering and cooling volatilizes completely by the 
above-mentioned stoving processing, the insulation resistance of a soldering part becomes high 
and insulating dependability also becomes high. 

[0042] Moreover, in the example of the soldering equipment described so far, although the 
example which used the heater as a desiccation means has been described, hot blast etc. may 
be used as a desiccation means. 
[0043] 

[Effect of the Invention] In the soldering equipment with which the fluxing section, the preheating 
section, a solder tub, and the cooling section are allotted to this order, and this invention 
becomes, since the desiccation means is allotted after the solder tub, desiccation of flux is fully 
made, the insulation resistance of a soldering part increases, and insulating dependability also 
increases, so that clearly also from the above explanation. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



2006/09/29 



JP.08-222849.A [DESCRIPTION OF DRAWINGS] 



1/1 1— V 



* NOTICES * 

JPO and NCiPl are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing an example of the soldering equipment which 
applied this invention. 

[Drawing 2] It is the mimetic diagram in which it is shown near the cell sir of an example of the 
soldering equipment which applied this invention. 

[Drawing 3 ] It is the mimetic diagram in which it is shown near the preheater of an example of 
the soldering equipment which applied this invention. 

[ Drawing 4] It is the mimetic diagram showing the condition that flux was formed in a substrate. 
[Drawing 5] It is the mimetic diagram in which it is shown near the solder tub of an example of 
the soldering equipment which applied this invention. 

[Drawing 6] It is the mimetic diagram in which it is shown near the cooling fan of an example of 
the soldering equipment which applied this invention. 

[Drawing 7] It is the mimetic diagram showing other examples of the soldering equipment which 
applied this invention. 

[Drawing 8] It is the mimetic diagram showing the example of further others of the soldering 
equipment which applied this invention. 

[Drawing 9] It is the perspective view showing an example of conventional soldering equipment 
typically. 

[Drawing 10] It is the mimetic diagram showing an example of a substrate. 

[Drawing 11] It is the property Fig. showing an example of time amount, an insulation resistance 
value, and the relation of temperature. 

[Drawing 12] It is the property Fig. showing other examples of time amount, an insulation 
resistance value, and the relation of temperature. 
[Description of Notations] 

1 ... Body 

2 ... Conveyor 

3 ... Cell sir 

4 ... Preheater 

5 ... Solder tub 

6 ... Heater 

7 ... Cooling fan 



[Translation done.] 
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